Chemical composition of total flavonoids from Polygonum amplexicaule and their pro-apoptotic effect on hepatocellular carcinoma cells: Potential roles of suppressing STAT3 signaling.
Polygonum amplexicaule D. Don var. sinense Forb (P. amplexicaule) is a medical plant traditionally used in the treatment of malignant diseases including hepatocellular carcinoma (HCC), but the scientific basis underlying its anti-HCC activity remains poorly understood. Here, we explored the chemical profile of total flavonoids from P. amplexicaule (TFPA). Nine compounds that constituted the major components of TFPA were separated and identified. Further investigations revealed that TFPA dose-dependently induced HepG2, Huh-7 and H22 HCC cell apoptosis. In HCC cells, TFPA dramatically inhibited the transcriptional activity of signal transducer and activator of transcription 3 (STAT3). In addition, TFPA increased the expression of SHP-1, a protein tyrosine phosphatase catalyzing STAT3 dephosphorylation, in HCC cells. Animal studies showed that TFPA considerably provoked transplanted H22 cell apoptosis with undetectable toxicological effects on tumor-bearing mice. Consistently, TFPA dose-dependently inhibited transcriptional activity of STAT3 in transplanted tumor tissues. This study collectively demonstrated that TFPA has the capacity of inducing HCC cell apoptosis both in vitro and in vivo with low toxic effects on normal hepatocytes and vital organs of tumor-bearing mice. Suppressing STAT3 signaling is implicated in TFPA-mediated HCC cell apoptosis.